Omnibus Company. He was also of interest to me as he was the general practitioner who presided at my birth. Another general practitioner, Kirk Forsythe, President 1970-71, did medical examinations for the Electricity Board for Northern Ireland. None of these referred to occupational medicine in their presidential addresses, in fact only one president has done so. F. M. B. Allen, President 1955-56 and first Professor of Child 'Health at Queen's University, Belfast, entitled his Address "The Tragedy of Man-made Disease" and referred briefly to the practice of medicine in an industrial setting.
Involvement of doctors with industry commenced late on in the Industrial Revolution when the conscience of enlightened employers was awakened by the high morbidity and mortality often suffered by their employees. Doctors were primarily concerned in those days with the treatment of the illnesses of workers, and only very much later came to deal with the medical dangers of industrial processes and of the industrial environment.
Companies with far flung interests have always been in the forefront of the provision of medical services for their workers. Thus the East India Company first provided medical care for its employees in the Indian sub-continent as long ago as 1764, and had quite a highly developed medical service at its London Establishment in the 1820's (Froggatt 1968) . The doctors employed in India later formed the nucleus of the Indian Medical Service, the largest state-run medical organisation in the world prior to the British National Health Service.
Though the Industrial Revolution came later to Ireland than to England and its effects were mostly felt in the Province of Ulster, records exist quite early of doctors working for factories. Thus it is recorded in the evidence given to the Royal Commission on Employment of Children in Factories (1833), and I quote regarding Mulholland's Mills, Belfast, "This is a very favourable specimen of the lately erected mills in point of internal arrangement and ventilation and arrangements for cleanliness. A medical gentleman visits the works at the instance of the Proprietors twice a week". A Dr. Wilson was employed at Stevenson's Mill, Belfast, and a Mr. Shaw, the medical practitioner at Killyleagh was paid by the local company to give "Professional Services for all the workers, whatever their complaint". (Smiley 1971) . In the latter half of the nineteenth and the first half of the twentieth century, central and local government showed little interest in the organisation of industry and even less in the health and safety of the worker. Legislation was introduced over the years to decrease gradually the average working hours throughout industry, and to improve working conditions, but enforcement was never rigorous. Successive Factory Acts (from 1844 onwards) did provide for a minimum of medical supervision mostly of young persons and of a few designated dangerous trades, but the scale of fees recommended for doctors was so meagre that it did not encourage these Appointed Factory Doctors to carry out their duties in other than a perfunctory manner.
In the United Kingdom in 1948 the advent of the National Health Service greatly changed the pattern of work done for industry by our profession. Because comprehensive general practitioner and hospital based consultant services were introduced, employers who had previously provided or subsidised medical care for their employees, and sometimes also for their employees' dependants, no longer had to do so. This provision of medical care for the whole population has meant that those doctors who were still employed by industry could concentrate more on the problems of health and safety in the working environment.
What then are the duties of an occupational health doctor in the United Kingdom in the 1970's? I can illustrate this best by describing to you briefly what I dd for two of the organisations which employ our partnership to provide them with an occupational health service.
The first is the passenger transport industry of Northern Ireland. This is a widely scattered organisation and consists of three main sections, Northern Ireland Railways, Citybus and Ulsterbus (Table I) . There is a staff of 2,100 of whom 1,120 are drivers and a fleet of 900 blue buses which provided at the last count for 85,000,000
passenger journeys in a year.
In detailing the main duties which we undertake as medical officers for the transport companies, I will first deal with drivers who constitute more than 40 per cent of the work force and form a special category. Here the medical standards required on entry are higher than for the rest of those employed. There is a rejection rate of nearly 10 per cent among those applying to be drivers of public service vehicles. The main causes of failure to pass the pre-entry medical examination include poor vision, especially those with an amblyopic eye, poor colour discrimination, hearing defects, gross obesity, a history of peptic ulceration, epilepsy or severe asthma. Here I would like to commend to interested members of the audience the book "Medical Aspects of Fitness to Drive" published by the Medical Commission on Accident Prevention, and edited by Dr. Andrew Raffle, Chief Medical Officer to London Transport. This book should be compulsory reading for all who give medical advice to those who drive or contemplate driving. Standards are higher for professional drivers than for those who only drive for pleasure or to get to and from work.
It is also part of my job to examine personnel after absence from work through sickness or accident. An absent driver can cost a bus company more than £50 per week in sickness benefit alone, and even more where his shifts have to be worked as overtime by other drivers. It is important to make every effort to ensure that staff are not away from work longer than is necessary for them to be restored to a reasonable state of fitness. Most transport staff are conscientious and do not attempt to stay off longer than is necessary, but our records show that a small minority do have excessive absences which seem not always to be of a legitimate nature. Absentees have been seen painting their houses, servicing cars, or looking after their families during their wives' hospitalisation or even when she has been on holiday. While on occasion there may be a valid reason for this type of absence, it is amazing how rapidly a return to work is made when paint under the finger nails or oil impregnated hands are observed, and are seen to be observed, during the course of-a medical examination. On the other hand in quite a few instances discussion with an employee about the reason for his absence may bring to light circumstances which are not known to his employers or even to his own general practitioner. In such cases the examining occupational physician can frequently give advice to hasten recovery. In Belfast since 1969 when "The Troubles" began, a common reason for absence among drivers is what is labelled "Nervous Debility". On many occasions this is due to a driver having been hi-jacked. Usually when this happens he is robbed of his takings and occasionally he is also physically assaulted. A small number of drivers have even been forced at gunpoint to carry bombs in their buses to places where an explosion can cause maximum destruction. Such experiences are most traumatic mentally but it is amazing how resilient people can be to such dreadful happenings. In Citybus it has been found that twothirds of all drivers who are hi-jacked report for duty within the next day or two, and do not have a higher than normal accident or absence experience in ensuing months. The remaining one-third of drivers report sick and nearly always, as I have said, produce a medical certificate which gives the diagnosis as "Nervous Debility". It is essential that drivers off with this type of illness be examined as soon as possible and at the very latest within a couple of weeks of the incident which has caused their absence. They need time off to recover but not too long or they will never go back to the job. Sympathetic handling of the medical situation combined with strong reassurance that they will quickly be fully restored to normal health works very well and I have found that more than 95 per cent of these drivers return to work within a month, and subsequently do not show an excessive absence experience. These men do well with reassurance and mild tranquillisers but they must, because of the nature of their work, be completely off tranquilllisers before they can be allowed to resume professional driving. Only a very few fail to go back to their former job and investigation suggests that some of these have been political activists.
When examining drivers who are absent from work my normal objective is to encourage them to resume work as soon as they are fit, but in a few instances the nature of their incapacity can make this impossible. The Medical Commission on Accident Prevention has advised that no professional driver should resume this occupation if he has had a coronary thrombosis or if examination shows definite E.C.G. stigmata of coronary artery ischemic degeneration. A similar prohibition is necessary for those with progressive neurological disorders such as Parkinson's disease or multiple sclerosis. Other absolute bars to professional driving include diabetes mellitus, requiring insulin for its control, severe deafness or the development of cataract. Within the limits of a transport organisation it can be difficult to get alternative employment for those who become medically unfit to drive. Many drivers are educationally unsuitable for clerical occupations. Some can be used for jobs such as token clerks, bus cleaners or security guards but a number unfortunately have to be prematurely retired. It is also part of our job to re-examine operational staff at regular intervals to make sure that their health has not deteriorated, even though they have had no sickness absence. The drop-out among those not known to have had a serious illness when routinely re-examined is very small. Only about five a year, out of a driving staff of 1,760, fail in these circumstances to meet the standards required to continue to hold a Public Service Vehicle licence.
While up to now I have talked mainly about drivers, it must be remembered that these comprise fewer than half of the total number employed in the transport industry. All vehicles have to be serviced, bus depots and workshops are necessary and in the case of the railways, the track, and signalling system and the stations, have to be maintained. We undertake the medical oversight of a dozen workshops and an engineering organisation employing several hundred persons, and a maintenance section to keep the stations, bus depots and other buildings in repair.
The criteria for acceptance for those on clerical and administrative duties in the transport industry are that the candidate should have a normal expectation of living to retiring age without experiencing excessive sickness absence. Few candidates are rejected in these categories.
Some other grades of employee need special medical attributes. Railway signalmen and train conductors require good vision, colour discrimination and hearing. Those employed in precision engineering must have good binocular vision. It is also essential that workers who are at special risk of eye injury should have two good seeing eyes, for example, blacksmiths and those engaged in the cutting and buffing of metal. In addition to the examination of personnel before entry and during their careers, it is also necessary to give advice on such diverse subjects as the organisation of a first-aid service throughout the industry, to monitor and attempt to reduce the hazards to health and safety of the many different occupations, and to examine those at special risk, such as lead battery workers, those exposed to asbestos, to mineral oils and other hazards.
The physical and mental stresses of management have also to be taken into consideration and it is the policy of the transport industry to offer a comprehensive screening medical examination annually to senior managerial staff. The staff themselves are very keen on this facility and it has yielded some interesting medical facts. I feel also that the opportunity to talk to a doctor other than one's own general practitioner is quite a good thing where an industry can afford to make this service available. It is also a two-way traffic, not only from the medical facts which are gleaned, but also from the close personal contact made by me with senior management. This helps me greatly in my approach to the job of medical advisor as I get a better insight into the working of the organisation at top level and close co-operation with senior staff improves my efficiency as medical officer to the group.
The second industry with which I wish to deal and for which our medical partnership provides a service, is the textile machinery manufacturing firm of James Mackie & Sons Ltd., situated on the Springfield Road about half a mile from the Royal Victoria Hospital. This firm has been in existence for more than 100 years and is one of the largest privately owned businesses in the United Kingdom. There is a labour force of 4,500 of whom just fewer than 1,000 are administrative and clerical staff, while there are rather more than 3,500 persons engaged in machine manufacture. There are two separate main factory blocks, one where most of the components of the machines are made, and the other where they are assembled, tested and adjusted before being taken down, packed and despatched to the far ends of the earth. When they reach their destinations the machines are re-assembled by erectors sent out from Belfast by the firm. While some of the machines are relatively small others are large and complex and some single machines contain more than 20,000 individual parts.
The firm originally made machinery for the linen trade but later expanded into machines for jute spinning and weaving. Recently machines have been built for the extrusion of polypropylene and for the twisting and weaving of this nearly indestructible fibre. Machinery is also made for the weaving of other synthetics such as nylon, especially the fibres used in synthetic tufted carpet making. The processes involved in the manufacture of these machines are such that the workers are subject to fairly frequent minor and occasionally to major injuries. The average degree of severity of injury in Mackies is much less than in a shipyard where heavier components are used, but is rather more severe than is experienced in the aircraft manufacturing industry.
My first task as Occupational Health Doctor in Mackies is to organise an efficient casualty service. We have a medical centre at the main works and small first-aid departments in other subsidiary works units. We have an establishment of five Industrial Nursing Sisters (in industry all S.R.N.'s have the title of sister). They are normally the persons of first contact when any minor or major injury or illness occurs to an employee. The sisters quickly and efficiently cope with a heavy work load and exercise much judgement and skill in dealing with many of the medical problems of the work force. The annual attendance rate at the medical centre and first-aid rooms was 12.2 per employee per year in 1975. This is not as heavy a work-load as might at first appear because a simple cut on a finger usually requires several attendances for re-dressing. If the nature of the injury or disease is more severe the nursing sister will refer the patient, usually to the works medical officer, or in his absence to the casualty service of a hospital, normally the Royal Victoria Hospital because of its nearness to the main works, or to the patient's own general practitioner if this is appropriate. If the nursing sister has found it necessary to refer a patient to hospital the works doctor always sees this patient at the firm's medical centre at a later date to ensure that treatment is continuing satisfactorily, and also as a check that the hospital is not being asked to undertake tasks within the firm's medical competence. This sorting operation carried out by our nursing sisters requires considerable skill and experience and we in Mackies have always been fortunate to have had dedicated nursing staff who have done this work exceptionally well.
Industrial nursing can at times be monotonous with only a series of minor cuts or headaches to treat but there always lurks the possibility of having to deal with a major emergency, e.g., we have had to send for the cardiac ambulance on average five times per year during the past seven years. Our nursing sisters do a variety of jobs. Among others they continue treatment ordered by the work's medical officers, by employees' general practitioners, or by hospitals. They also assist the doctors in history taking, urine and eyesight testing, and other preliminaries of medical examination. In addition we have a number of trained first-aiders who man first-aid posts in branches of the works where small numbers would not warrant the employment of a nursing sister.
As well as organising a casualty service we carry out pre-entry examinations, as in the transport industry, and examine employees after absence from work through illness or injury. We do not examine all prospective employees. This would not be a practical proposition because of the large numbers involved and the high rate of labour turnover in manufacturing industry. Prospective employees are interviewed at the Personnel Department. If considered suitably qualified from an engineering point of view they complete a medical questionnaire. If any history of serious illness or disabling accident is revealed they are referred to the medical department for a final decision as to their suitability for employment.
Certain special categories of emplcvee are however routinely examined before acceptance for employment:-All young persons under the age of eighteen years. This is still a requirement of the Factory Acts, still the operative legislation in Northern Ireland, though we are awaiting the introduction of the Northern Ireland equivalent of the much more widely reinging "Health and Safety at Work, etc. Act of 1974" which became operative in the rest of the United Kingdom two years ago. TI, delay in the application of this Act here is one of the casualties of direct rule and the lack of a Northern Ireland legislative assembly.
I have now been an Appointed Factory Doctor for nearly thirty years and as an asJde may I say how much the general health of young people has improved in that time. This is in great measure due to the National Health Service and the Welfare State. In the early post-war years adolescents who presented themselves for employment showed much disease. Many had untreated squints, chronic otitis media or rheumatic heart disease, and the ravages of poliomyelitis and tuberculosis were not uncommonly found. There was also a much poorer standard of general nutrition than now. In the late forties and early fifties even though I then adopted lower standards for acceptance to industry more than 5 per cent of these young people had to be rejected on medical grounds. Now failure to pass the pre-entry medical examination is a rarity, the commonest cause still being the presence of an amblyopic eye. Precision engineers require adequate binocular vision as there is also still a potential danger of eye damage in manufacturing processes. If damage occurs to an amblyopic person's good eye it can make him virtually blind. This risk must never be run. We examine routinely those entering the firm in the salaried and clerical staff groups as a satisfactory medical examination is a condition of acceptance into the firm's pension scheme. We also examine those who are to be employed in jobs which carry a risk of industrially induced disease, e.g., all machinists who are constantly exposed to mineral oils, because of the risk of skin epitheliomata, and those in contact with lead and chromium.
A close eye is kept on those working with materials such as epoxy resin glues and nickel alloys, both well known causes of contact eczema, and such mechanical irritants as fibreglass and moulding sand. In several of these trades frequent reexaminations are performed. Examination and routine re-examination is necessary for all drivers, including crane drivers. Also, in co-operation with the firm's safety officer, we advise and co-ordinate the safety precautions necessary for those exposed to other physical hazards such as dust, heat and excessive noise. I spend a lot of time going around the works in company with the safety officer observing working conditions to try to decrease the actual and potential hazards of the many occupations of this complicated industry. Decisions have to be taken daily about such things as making available types of protective clothing, including asbestos gloves, protective aprons and footwear and other aids to safety such as unbreakable glasses and ear muffs.
Efforts are continually being made to reduce risks of working situations by changing working methods, by enclosing potentially dangerous processes, by use of remote control or by substituting different and safer methods of working. It is necessary to monitor continually new processes for potential hazards, e.g., during the past few years Mackies have developed machines for the extrusion of polypropylene fibre, a material which is increasingly in use for such things as sack making where it is now in serious competition with jute. The material is extruded at a high temperature and is cut into thin tapes. This extrusion process causes the emission of a dense vapour. Though a very efficient system of exhaust ventilation has been developed to reduce human exposure to this vapour, it will be necessary for us to watch carefully the health of the workers involved for many years to make sure that the vapour has no ill effects. After all it took a long time for the detrimental effects of asbestos fibre on the lung to become known, and for bladder cancers to be recognised as a hazard of the rubber industry.
Another interesting field of activity is to give advice and medical prophylaxis Over the years we have gained much knowledge of the health hazards peculiar to different countries and we brief potential travellers on local situations. We continually get a feed-back of medical news from those who have returned from overseas. This can be very useful. A few weeks ago the firm was sending three men to erect textile machines in South Korea. These men heard a rumour that there was an outbreak of bubonic plague in the capital. This made them very unwilling to travel. I was able to contact a member of our sales staff who had come home from Seoul three days previously and he was able to reassure the three erectors that the plague rumour was false.
It should also be mentioned that I keep in close touch with senior executives and the directors and do executive examinations for them from time to time.
Time has only permitted me to give you a very sketchy outline of the type of work my partners and I do in two branches of industry. Each job has differing medical problems and the details of a medical service will vary widely in the different sectors of industry. A new industry will often need a larger research content in its medical service than one using long established manufacturing processes, and the use of potentially hazardous materials and processes often necessitates continued sophisticated medical supervision.
How many doctors work for industry and what are their problems? Occupational medicine is a numerically small speciality as is illustrated by Table 11 . In Great Britain in 1974 there were 26,000 general practitioner principals in the National Health Service and 8,800 surgeons (Owen 1976) . Working for industry were 120 doctors employed full-time by the Employment Medical Advisory Service, while those employed full-time by industry numbered about 700, and this number was thought to have been slowly rising until recently. Thus there are in total just over 800 doctors working full-time in occupational medicine in Great Britain. (Gauvain 1975 1. To identify hazards related to employment. 2. To advise on the extent of the environmental control required to minimise the health hazards related to employment. 3. To monitor continuously the effects of the action taken to reduce the risks to workers. The service has a scientific policy and a research function as well as field responsibilities which are an enlargement of the functions formerly provided by Medical Inspectors of Factories. Because of the small number employed, one hundred and twenty spread over the whole of Great Britain, the main objective of the service is to provide guidelines which should decrease the medically preventable hazards of industry. There is at present no equivalent service in Northern Ireland.
The 700 doctors who are directly employed full-time in industry are very unevenly spread (Duncan 1976) . A disproportionately large number work in two sectors:
1. The nationalised industries such as The Atomic Energy Commission, The British Steel Corporation, the National Coal Board, the Post Office and the Transport Industry. 2. Large industries with multinational interests, e.g. the car industry, Imperial
Chemical Industries, The oil companies and Unilever.
In Northern Ireland there are only fifteen full-time jobs in occupational medicine, not all of which are filled at present.
In addition to the 700 doctors employed full-time by industry in Great Britain there are at least as many more who spend a substantial part of their working week dealing with occupational health problems. In Northern Ireland, to the best of my knowledge, the practice of which I am a partner has wider experience in this branch of medicine than any other group. It must be noted that in Great Britain there are also several thousand doctors, mostly general practitioners, who spend a small part of their time giving advice to industry, mainly by examining persons for their fitness for employment.
Up to now the mode of entry into occupational medicine has been unsatisfactory.
Many doctors were, and are, appointed to full and part-time jobs without any previous industrial experience. Most Lee and Mills (1976) have recently detailed a proposed programme of study which extends for seven years after full registration: three years of general training in medicine, culminating in the trainee taking the M.R.C.P. examination and followed by four further years of specialist training. Such a scheme implies a minimum of thirteen years from entry to medical school before one can think of applying for a permanent appointment in occupational medicine.
Next a large number of part-time posts in industry should be made available for those who have been trained, on a sessional basis, and these jobs should be within the framework of the National Health Service. Doctors doing these part-time jobs would spend the rest of their working week, normally in general practice, though a few might like to mix occupational medicine with a hospital based speciality. There would also be a smaller number of full-time posts in occupational medicine mostly in fields such as administration and where the job is largely nonclinical or has a large research content. It is not sufficiently realised that the doctor at work needs the knowledge of a good general practitioner as well as a specialised knowledge of the industrial scere. This is the reason why I advocate that an Occupational Health Service should be manned by doctors with a continued interest in general practice. Such a service would be of benefit not only to their patients but it would undoubtedly improve the productive capacity of the nation.
In 
